Comparison between related species is a successful approach to uncover conserved and divergent principles of development.
lion-year of independent evolution. We found that these species share a strikingly conserved overall pattern of asymmetry in the parapineal-habenular-interpeduncular system. Nodal signalling precedes the left-sided asymmetric positioning and connectivity of the parapineal organ, the enlargement of neuropil in the left habenula compared to the right habenula and the segregation of left-right habenular efferents along the dorsoventral axis of the interpeduncular nucleus. Despite the overall conservation of asymmetry, we observed heterotopic changes in the topology of parapineal efferent connectivity, heterochronic shifts in the timing of developmental events underlying the establishment of asymmetry, and divergent degrees of canalisation of embryo laterality. We are currently testing hypotheses of inter-species variation that link the topology of parapineal efferent connectivity to the underlying organisation of domains within the left habenula, and are also expanding our developmental time comparison to a broader ontogenic context. In the majority of mutants analysed, both turning and heart looping occur in the same direction, indicating that these events are coordinated, even in the absence of LPM Nodal expression.
This suggests that other, Nodal independent, asymmetric signals must be involved. In embryos lacking Nodal expression in the node, turning and heart looping occur normally suggesting that these events do not require Nodal at the node. Data obtained in our laboratory shows that, when we block Ncadherin function at stage 4HH, node cells on the left will mix with the ones on the right possibly being on the basis of the left-right problems described previously. In addition, when Ncadherin is specifically blocked in the heart progenitor region at stage 8HH, the heart shows morphogenetic defects, namely failed looping and multiple chambers.
Therefore, our working hypothesis is that different levels of Ncadherin in the node are promoting cell sorting in the node allowing the establishment of laterality and that later on will contribute to the asymmetric morphogenesis of the heart. 
